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Abstract - Diabetes is a growing health concern 

worldwide, and early detection is crucial for effective 

treatment. This paper introduces a predictive model that 

combines Support Vector Machine (SVM) and Random 

Forest algorithms with a soft voting classifier to detect 

diabetes based on clinical data. The ensemble model 

leverages the strengths of both SVM and RF to improve 

overall performance. The methodology follows an Object 

Oriented Analysis and Design Methodology (OOADM) to 

model the system architecture and to address class 

imbalance issues, Synthetic Minority Over-sampling 

Technique (SMOTE) is employed as a data balancing 

technique. The proposed approach employs Electronic 

Health Records (EHR) and a user-friendly interface for 

efficient data analysis and real-time prediction 

incorporating attributes such as blood pressure, age, 

BMI, smoking status, and physical activity to predict 

diabetes. The results demonstrates the effectiveness of 

ensemble machine learning in identifying diabetes 

patients, achieving 96 % of accuracy, 97% of precision, 

99% of recall, and 98% of F1-score highlighting its 

potential for early detection and providing a promising 

direction for future research and development of robust 

real-time prediction systems. 
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I. INTRODUCTION 

 

Diagnosis is described as both a process and a 

classification system used by the medical profession 

to identify and label a specific health condition. The 

detection of a patient disease, condition, or injury 

from its signs and symptoms is a process termed 

medical diagnosis. The accuracy and timely 

methodology of diagnosis offers the best opportunity 

in ensuring a patient positive health. Clinicians do not 

need to obtain diagnostic certainty prior to initiating 

treatment; the goal of information gathering which 

includes clinical history and interview, performing a 

physical examination, obtaining diagnostic testing, 

and consultation referrals in the diagnostic process is 

to reduce diagnostic uncertainty enough to make 

optimal decisions for subsequent care 

(Kassirer,2006).  

Diabetes is a coarse disease in our society (Ajay et al, 

2022) and is one of the most common diseases 

worldwide and its prevalence rate continues to rise. 

This increase is due to factors related to nutrition, 

lifestyle and genetic factors on the other hand, thus 

creating a real public-health problem. It is crucial to 

identify diabetes early in order to allow rapid 

treatment, capable of slowing down the progression 

of the disease (Nawal et al, 2023). Current practice in 

hospital is to collect required information for diabetes 

diagnosis through various tests and appropriate 

treatment is provided based on diagnosis 

(Mujumdara et al, 2019). Nowadays youth is getting 

highly affected by Type-2 Diabetes Mellitus(T2DM) 

as reported in (Naz et al, 2020). Since diabetes has a 

massive effect on global health and the economy, it 

is essential to enhance methods for predicting and 

preventing diabetes (Chen’s, 2022). The results of 

laboratory tests have an important impact on patients’ 

care, as they influence physicians’ decisions 

including admission, drug orders, and discharge as 

well as monitoring and managing the vast majority of 

diseases (Zhang et al., 2018). Thus, the probability of 

disease does not have to be equal to one diagnostic 

certainty in order for treatment to be justified (Pauker 

and Kassirer , 2009).Under these conditions, decision 

makers that are, the medical professionals expect 

enhanced tools that can assist them during the 

decision-making process and that can help them 

improve their overall performance and skills (Ioana 

and Florin, 2011).   

 

AI methods from machine learning to deep learning 

assume a crucial function in numerous well-being-

related domains, including improving new clinical 

systems, patient information and records, and treating 

various illnesses (David, 2020; Chang et al.2019). 

ML is another side of Artificial Intelligence with a 

visible progress in today's technology that is playing 

a pivotal role in the advancement of medicine, 

significantly elevating its level of sophistication 

(Thompson, 2022).Machine Learning provides an 

efficient platform in medical field to solve various 
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healthcare issues at a much faster rate (Karhunen et 

al., 2015), with ability to predict multiple diseases 

simultaneously can significantly improve early 

diagnosis and treatment, leading to better patient 

outcomes and reduced healthcare costs.     

                                                                                                                 

In this paper, an AI-Driven medical diagnostic 

system for TYPE-2 diabetes detection is developed 

using python programming language and its libraries 

with a view to have early detection and effective 

management of the disease .In the design phase, the 

model designed embeds by making use of hybrid 

approach combining the strengths of Random Forest 

and Support Vector Machine, with a soft voting 

classifier that integrates the models and UML.  

 

This paper covers examining the existing systems and 

various AI driven medical diagnosis system to 

ascertain the challenges of T2DM diagnostic 

systems, developing and evaluating the performance 

of the proposed T2DM disease detection system 

using some performance metrics such as accuracy, 

precision, recall and F1-score. 

 

II. LITERATURE REVIEW 

 

Healthcare system is one of the most important 

sectors for any nation, it really needs to be improved 

alot to facilitate the people and enhance quality 

treatment in this sector. Most previous researches 

have focused on diagnostic tools for clinical decision 

support, helping medical professionals or healthcare 

providers seek information and reduce diagnostic 

errors (Yue and Xinning, 2023).                                                         

 

This study is based on medical diagnosis of Type2 

diabetes mellitus (T2DM) detection using machine 

learning algorithms and Electronic Health 

Records(EHR)  such as Random forest (RF), Support 

vector machine (RF) in detecting diabetes, combined 

with soft voting classifier. With the use of AI and 

relevant technologies in healthcare system, 

generation of large amounts of data in the form of 

EHR (Electronic Health Record). Researchers have a 

lot of emphasis on AI in medical systems on T2DM 

diagnosis, which is specifically believed to be a 

significant subject  on symptoms and as follows: 

 

VijiyaKumar et al. (2019) proposed random Forest 

algorithm for the Prediction of diabetes by 

developing a system which can perform early 

prediction of diabetes for patients and produced 

higher accuracy by using Random Forest algorithm 

in machine learning technique. The model gave the 

results for diabetic prediction and the result showed 

that the prediction system is capable of predicting the 

diabetes disease effectively. Rajeswari and Prabhu 

(2019) proposed an intelligent system for detecting 

and predicting diabetes It was an approach towards 

better healthcare for women diabetes detection using 

SVM Classifier. It was further improved by using 

Hybrid approaches of multiple Classifiers as well as 

by incorporating Fuzzy Logic. The proposed system 

deals with small data sets and has not been tested with 

big data sets.  Olivia and Frida (2020) explored the 

use of machine learning in the detection of diabetes. 

The algorithms used were Decision Tree and Naïve 

Bayes. The algorithms were compared using their 

respective confusion matrix, where values such as 

accuracy, precision and recall were derived. It was 

evaluated that Naïve Bayes is the best option when 

detecting diabetes with the available dataset used. 

Naïve Bayes classifies 80% correctly while Decision 

Tree classifies correctly to 78.355. In 2020, Naz and  

Ahuja claimed in their published paper that deep 

learning is efficient and convenient for developing 

predictive models in the healthcare sector. The study 

recommended a new approach for diabetes prediction 

depending on a variety of machine learning 

techniques using the PIMA dataset. The authors used 

four distinct classifier techniques, including Artificial 

Neural Network (ANN), Naive Bayes (NB), Decision 

Tree (DT), and Deep Learning (DL), to get promising 

findings with accuracy ranging from 90% to 98%. 

Deep Learning, when compared to ANN, NB, and 

DT, produced the greatest results on the PID dataset, 

and the accuracy was 98.07%.   

 

Kim et al. (2020) proposed an approach that 

combines fuzzy logic and machine learning 

algorithms for diabetes risk prediction. Three 

machine learning models were trained to classify 

patients into two categories of diabetes (Type-I and 

Type-II).The algorithm used for the disease 

prediction were Artificial Neural Network (ANN), 

Random Forest (RF), and Support Vector 

Machine(SVM). The support vector regression 

algorithm with the kernel achieved a score of 0.954 

(95%), with a linear kernel achieved a score of 

0.73(73%).  Leila et al. (2021) designed an intelligent 

framework for diabetes prediction. The machine 

learning algorithm implemented includes decision 

tree (DT)-based, random forest (RF) and support 

vector machine (SVM) learning models for diabetes 
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prediction. This paper provided novel intelligent 

diabetes mellitus prediction framework (IDMPF) 

using machine learning. The research results 

evaluated was SVM.  

 

According to Sivaranjani et al. (2021) explored the 

use of SVM and Random Forest (RF) methods for 

identifying potential risks of Diabetes Related 

Diseases by designing a prediction system. The 

algorithm which outperformed was Support Vector 

Machine with 81.4% accuracy.  The model picked the 

four most contributing features. Only in the test set of 

the Support Vector Machine mode does the accuracy 

improve after dimensionality reduction. The feature 

selection was significant and minimizes the model’s 

complexity.  Ghane et al. (2021) found machine 

learning algorithms that help to predict diabetes that 

included Decision Tress, Support Vector Machine, 

Random Forest, K-Nearest Neighbors, Adaboost and 

LGBM. All of these algorithms were constructed 

utilizing the Pima Indian Diabetes (PID) dataset and 

various factors that aid find diabetes, such as glucose, 

skin thickness, insulin, age, and so on. The model was 

trained and discovered that LGBM outperformed all 

others, with higher accuracy. As a result, LGBM was 

more effective algorithm for discriminating between 

diabetes and non-diabetes individuals.   

 

Zhang et al, (2022) proposed a diabetics prediction 

system and the dataset adapted was from national 

institute of diabetes containing 13 variables for 

diabetic and non-diabetic class. The limitation 

recorded was the number of data. The machine 

learning algorithms used were RF, SVM. Clinical 

data was used to predict and differentiate diabetic and 

non-diabetic renal disease. The AUCs for the RF and 

SVM methods were 0.953 and 0.947, respectively 

(internal validation); the AUCs for the external 

validation of the RF and SVM methods were 0.920 

and 0.911, respectively.  

 

Huang et al (2022) explored machine learning 

algorithms for diabetes prediction using UCL 

diabetes dataset and feature extraction known to be 

Logistic regression to identify important features 

such as Pregnancies, Glucose, BMI, DPF. The 

algorithms used in exploring the work were KNN, 

Naive Bayes, Decision Tree, and SVM. SVM was the 

most accurate in predicting diabetes. The Decision 

Tree and KNN models also demonstrated good 

specificity and hit rate. Yakut, (2023) explored the 

application of machine blearing algorithms for 

diabetes prediction using Pima Indian Diabetes 

dataset(PIDD) .The study employed a robust 

validation technique by the   use of  Five-fold cross 

validation  in ensuring the reliability of the results. 

The machine learning algorithm utilized were 

Random Forest, Extra Tree Classifier and Gaussian 

Process Classifier. Random Forest achieved the 

highest accuracy of 81.71% and Precision of 88.79% 

but with a limitation of large data size availability. 

Kakoly et al. (2023) proposed diabetes prediction 

system intelligence using Dataset from health study 

in Bangladesh PCA (Principal Component Analysis). 

Five learning algorithms that were explored includes 

Decision Tree, Random Forest, Support Vector 

Machine, Logistic Regression, and Nearest Neighbor 

to determine which algorithm produces the best 

prediction results. The proposed system provided the 

best result in Random Forest achieving the highest 

accuracy of 82.2% with AUC of 87.2%. Furthermore, 

the domain adaptation method was implemented to 

demonstrate the versatility of the system.  

 

Nawal et al. (2023) developed a diabetes-prediction 

system using machine learning Machine learning 

models used were Support Vector Machine (SVM), 

Logistic Regression (LG), Decision Trees (DTs) and 

K-Nearest Neighbors (KNN). In terms of feature 

selection, statistical methods, such as ANalysis of 

Variance (ANOVA), Recursive Feature Elimination 

(RFE) was used and comparison with PIDD dataset 

was carried out to identify the most informative 

variables and reduce the dimensionality of the data. 

Data used in this study included clinical measures, 

such as fasting blood sugar, Body Mass Index (BMI), 

blood pressure, cholesterol level, as well as 

information on the lifestyle and medical history of 

patients. Results demonstrated that the KNN 

algorithms proved to be particularly effective in the 

prediction of diabetes.   

                                       

Viswanatha et al. (2023) designed a predictive model 

that predicts whether a patient will develop diabetes, 

based on certain diagnostic measures contained in the 

dataset, and explored different techniques to improve 

performance and accuracy. Logistic regression is the 

main algorithm used and the analysis was performed 

using Python IDEs. The trial mainly used two data 

sets one was the PIMA Indians Diabetes dataset and 

another dataset from Vanderbilt, based on a study of 

rural African Americans in Virginia. Logistic 

regression has been proven to be one of the effective 

algorithms for building predictive models. Prajakta et 
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al. (2023) proposed to design and implement 

Diabetes Prediction Using Machine Learning 

Methods .The proposed approach uses various 

classification and ensemble learning method in which 

SVM, KNN, Random Forest, Decision Tree, Logistic 

Regression and Gradient Boosting classifiers are 

used. The results of the comparison revealed that 

Logistic Regression outperformed all the other 

classifiers. The accuracy of Logistic Regression was 

found to be the highest at 83%. Abdelhafez et al. 

(2024) designed an intelligent prediction system 

using Medical City Hospital (Iraq) diabetes dataset. 

Various feature selection methods was used in 

achieving an accurate model. Machine learning 

algorithm that was used includes Naïve Bayes, 

Decision Tree, Logistic Regression, Random Forest, 

Neural Network, SVM, Logit Boost, Voting 

Classifier. SVM was less effective because of outlier 

sensitivity, but Decision Tree (DT), Random Forest 

(RF), and Logit Boost all exhibited excellent 

performance with results that are comparable. 

 

Li et al. (2024) proposed a diabetes prediction system 

in evaluating machine learning models using Pima 

Indians Diabetes Dataset (PIDD) with Feature 

importance analysis for each model. The machine 

algorithms initiated was K-Nearest Neighbor (KNN), 

Random Forest (RF), and Support Vector 

Classification (SVC). The maximum accuracy is 

75.25% for Random Forest, 74.91% for SVC, and 

71.01% for KNN. The limitation recorded was the 

number of data.  

 

Wang et al. (2024) proposed the use of machine 

learning algorithm for diabetes prediction using a 

publicly available diabetes dataset with feature 

extraction of Missing data imputation for data quality 

improvement. The learning algorithms used were 

Random Forest, Logistic Regression in predicting an 

accurate performance in prediction. The power of 

tree-based models for diabetes prediction was 

demonstrated by Random Forest considerable 

performance improvement over Logistic Regression.  

 

Iqra et al. (2024) devised a novel architecture using 

machine learning for the automatic diagnosis of 

diabetes. The model was implemented using many 

algorithms and found that random forest is the most 

optimized and accurate one for classification 

purposes. It produced the highest accuracy of 

98.07%, precision of 97%, recall of 97%, F1-score of 

98%, and logarithmic loss of 0.03 using the mRMR 

feature selection method and 0.2 test split. The model 

had performed better than most state-of-the-art 

models. Through rigorous evaluation, the random 

forest model, especially when combined with the 

mRMR feature selection method and a 0.2 test split, 

offered the most optimized and accurate 

classification.   

 

Khan et al. (2024) employed Chi-square, mutual 

information, and sequential feature selection (SFS) to 

choose features for training multiple classifiers in 

building a diabetes prediction system. These 

classifiers included an artificial neural network 

(ANN), a random forest (RF), a gradient boosting 

(GB) algorithm, Tab-Net, and a support vector 

machine (SVM) to predict the onset of diabetes at an 

earlier age. The classifier developed based on the 

selected features was to enable early diagnosis of 

diabetes. The PIMA and early-risk diabetes datasets 

served as test subjects for the system. The feature 

selection technique is then applied to focus on the 

most important and relevant features for model 

training. The experiment conducted on the early 

diabetes risk dataset using selected features, revealed 

that RF achieved an accuracy of 99.36% but with a 

limitation of large data size availability.  

  

Saranya et al, 2024 used a few machine learning 

algorithms like SVM, Decision Tree Classifier, 

Random Forest, KNN, Linear regression, Logistic 

regression, Naive Bayes to effectively predict the 

diabetes. Pima Indians Diabetes Database was used 

in conducting and designing the system. According 

to the experimental findings, Random Forest 

produced an accuracy of 91.10% which is higher 

among the different algorithms used. The limitation 

of the study was the limited data size  

 

R.Jamadar et al. (2022) provided a framework of 

classification algorithms for Diabetes Mellitus 

diagnosis The four computational intelligence 

techniques used were support vector machine (SVM), 

Logistic Regression, Random Forest and XGBoost. 

Moreover, the performance was compared using 

receiver operating characteristic (ROC) and 

calibration graph. After testing different training 

splits, it was observed that the best results were 

observed when 33% of the data was selected for 

testing. Random forest with 200 estimators led to an 

accuracy of 99%, Logistic regression yielded an 

accuracy of 78% which is not enough for prediction 

and SVM which yielded a 77% accuracy and XG 
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Boost algorithm obtained score of 88%.  

Mangalapalli et al. (2024) proposed an ensemble 

approach for detection of diabetes using support 

vector machine (SVM) and decision tree (DT) to 

identify diabetes. Two machine learning techniques 

used was combined with an ensemble classifier. The 

dataset used was acquired from the Public Health 

Institute’s statistics area containing 270 records in the 

collection. This dataset included the following 

attributes: age, a body mass index (BMI) glucose, and 

insulin. The development of the system in predicting 

a patient’s risk of diabetes was the goal and was 

statistically achieved. Several performance metrics, 

including F1-score, recall, accuracy, and precision 

were used to achieve it result. 96% of precision, 97% 

of accuracy, 96% of F1-score, and 97% of recall 

values are the results achieved for the ensemble 

model (SVM+DT) which is more effective than other 

individual ML models as DT and SVM.  

 

III. METHODOLOGY 

 

The Methodology adopted for this work is Object 

Oriented Analysis and Design Methodology 

(OOADM). This system was designed to handle 

T2DM using support vector machine and random 

forest. The prediction system software was 

configured using Python was selected due to its 

powerful libraries, ease of use, and versatility in 

handling complex tasks and  pandas (Python library) 

as the database development tool to manage and store 

records in a CSV-based flat file database. 

 

IV. EXISTING SYSTEM 

 

In order to detect and prevent particular diseases, 

machine learning (ML) has become essential. The 

existing system developed by Mangalapalli et al. 

(2024) utilizes an ensemble approach for diabetes 

detection using Support Vector Machine (SVM) and 

Decision Tree (DT) classification models. This 

approach combines the strengths of both models to 

improve prediction performance. To balance the 

distribution of classes, the SMOTETomek algorithm 

was employed. The performance of the ensemble 

model was evaluated using F1-score, accuracy, 

precision, and recall. The results obtained for the 

ensemble model were 96% for precision, 97% for 

accuracy, 97% for recall, and 96% for F1-score. 

Furthermore, the use of decision tree in the ensemble 

approach may not be optimal, and employing a more 

robust model such as random forest could potentially 

improve performance. This limitation may have 

contributed to the existing system’s potential 

shortcomings in terms of accuracy and robustness. 

 

V. PROPOSED SYSTEM 

 

The development of the new system will be achieved 

using Support Vector Machine (SVM) and Random 

Forest (RF) machine learning algorithms. An 

ensemble approach was be employed for 

classification and prediction of diabetes mellitus. The 

system analyzes patient data to predict the likelihood 

of diabetes following several activities which include 

importing required libraries, inputting patient’s data 

such as age, Body Mass Index (BMI), blood pressure, 

glucose level, smoking status and physical-activity, 

preprocessing the data for analysis and perform 

percentage split of 80% as training set and 20% as 

test set. The Machine Learning (ML) training dataset 

will be used to teach the model to perform a large 

number of actions. The model is then trained by 

retrieving certain features such as age, body mass 

index, blood pressure, glucose level, smoking status 

and physical-activity from the training set. To 

determine whether the model is exhibiting the correct 

actions, testing this type of data will be done. The 

SVM and RF models is then trained using the 

preprocessed data. RF was used in this work as it 

takes less training time as compared to other 

algorithms and predicts output with high accuracy, 

even for the large dataset and runs efficiently. RF can 

maintain accuracy when a large proportion of data is 

missing and evaluates each instance independently 

and returns the most voted prediction. SVM is among 

the best supervised learning algorithms. SVM can 

handle numerous continuous and categorical 

variables provides regression classification 

algorithms. The dimension of the classified items has 

not any impact on the efficiency of SVM-based 

classification. 

 

This algorithms will be used separately to evaluate 

their individual performance and accuracy which is a 

crucial step in the predictive modeling as it helps to 

improve the model's accuracy and reduce the risk of 

over fitting. The system in evaluating the 

performance of the trained models will use the 

holdout validation technique to estimate model 

performance, prevent over fitting and enhance the 

model’s efficiency. The results will show the 

effectiveness of each algorithms in predicting 

diabetes mellitus. To further improve performance, 
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the predictions from both algorithms will be 

combined using a soft voting classifier, resulting in a 

hybrid SVM+RF model that leverages the strengths 

of both algorithms to produce a more accurate 

outcome. The system is then deployed for real-time 

predictions. This system leverages cutting edge user-

friendly interfaces, machine learning algorithms to 

accurately predict diabetes risk by identifying 

individuals at risk for early intervention and 

prevention strategies.  

 

Fig. 1 shows the workflow diagram of our proposed 

T2DM detection system outlining the sequential 

process of diagnosing the system. The system load 

the diabetic patient dataset, preprocesss and partition 

the data into 80% testing data and 20% into training 

data. The training data goes through resampling 

technique (SMOTE) to mitigate class imbalance and 

the ensemble classifier that combines two 

algorithms(support vector machine and random 

forest) utilizes soft voting to determine each model’s 

confidence influences the final decision. The 

performance is evaluated using metrics. The trained 

ensemble predict diabetic status individuals. 

 
Fig 1: workflow diagram of the system 

 

5.1   Sequence Diagram 

Diagram that shows how different parts of a system interact with each other over time. 

User → UI : Enter patient data 

UI → Preprocessor : process(data) 

Preprocessor → ModelEngine : feed(preprocessed) 

ModelEngine → EnsembleModel : predictProb() 

EnsembleModel → SVM : predictProb() 

EnsembleModel → RandomForest : predictProb() 

EnsembleModel → ModelEngine : avgProbability 

ModelEngine → UI : result + confidence 

UI → User : show “Likely diabetic” / “Probably not diabetic” 
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VI. RESULT AND ANALYSIS 

 

The patient data input process was collected and 

entered into the diabetes prediction system. The data 

needed (age, BMI, Blood pressure, smoking_status, 

physical_activity) were used to train and test the 

machine learning model to make predictions about 

the patient’s likelihood of developing diabetes. 

 

 

Fig.2a : Input graphical representation of the system 

 

The system produces real-time feedback in the form of displayed dialog box as diagnosis result. Once the 

prediction is ran, the system displays the likelihood of the diabetes risk in a patient and the confidence.  

 

 
Fig 2b: Output graphical representation of the system 

 

6.1 Dataset Representation  

An overview of first six record of the dataset used for the prediction shown in Table 1. 

 

Table 1: First six records of the dataset 

Index 

 
Age Bmi Blood_Pressure Glucose_Level Smoking_Status Physical_Activity Prediction 

0 28 22.5 115 92 never high no 

1 47 28.2 135 110 former moderate no 

2 63 33.5 145 155 current low yes 
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3 72 39.2 170 185 former low no 

4 50 29.9 144 140 current low yes 

5 65 20.5 150 120 current low no 

 

The actual test results matched the expected test 

results as predicted during the design phase. The 

system was able to accurately predict patients with 

diabetes and not with diabetes. The accuracy rate was 

consistent with the threshold set for a successful 

prediction (e.g., 90% accuracy or higher), confirming 

that the system performed as intended. 

 

VII. PEFORMANCE EVALUATION 

 

The diabetes prediction system performed efficiently, 

meeting all expectations. It successfully predicted 

individuals even in scenarios involving different age, 

lab results and health conditions. The system's real-

time processing capabilities were satisfactory, with 

minimal delay in generating predictions for diabetes 

risk. 

For the Ensemble model  

The terminology utilized to build these categorization 

measurement elements are:  

False positive (FP): incorrect positive prediction.  

True positive (TP): correct positive prediction.  

False negative (FN): incorrect negative prediction.  

True negative (TN): correct negative prediction  

 

Accuracy=      ( TP + TN )                        (72 + 38)               110 

                 ___________________   =        ______      =       ___   = 96.5%≈ 97%   

                  ( TP + TN + FP + FN )                114                    11 

 

Precision =    TP  72                 72 

                 _______   =    ____    =   ____ = 97.3% ≈ 97%  

               (TP+FP )       (72+2)            74 

 

 

 Recall (Sensitivity) =   TP                  72                   72 

                                     ________ =   _______ =    ____   =   97.8% ≈ 98%  

                                     (TP + FN)       (72 + 2)         74  

 

F1-Score = 2 x (Precision x Recall)             (0.973 × 0.973) 

                       ________________   =   2 × ____________         =      97.3% ≈97% 

                         (Precision + Recall)              (0.973 + 0.973) 

 

Table 2 shows the comparative analysis of the performance parameters as F1-score, accuracy, precision, and recall 

of individual classification algorithms, such as RF and SVM, with the ensemble model (SVM+RF).  

 

Table 2 : Comparative Performance Analysis 

Parameters   RF (%)  SVM  (%)  Ensemble model (SVM+RF) (%)  

Accuracy  

Precision 

 Recall  

F1-score  

92  

93  

92  

92   

  

93  

92  

94  

91  

97  

97  

98  

97  

  

 

The ensemble method demonstrates superior performance in terms of accuracy and F1 score, while the individual 

models have varying strengths and weaknesses. The ensemble method’s high accuracy and F1 score suggest that 

it effectively combines the strengths of the individual models, resulting in improved overall performance.  
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Fig 3: Ensemble model classification report 

 

 
Fig 4: Confusion matrix (Diagonal representation) 

 

The comparative graphical representation analysis 

reveals that the ensemble model’s accuracy surpasses 

that of the individual models, random forest (RF) and 

support vector machine (SVM). The ensemble model 

demonstrates superior performance, achieving an 

accuracy of 96%. Furthermore, the precision 

parameter graphically illustrates that the ensemble 

method attains a higher precision percentage 

compared to the individual models. This suggests that 

the ensemble approach effectively combines the 

strengths of RF and SVM, yielding more accurate and 

precise results. 
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Fig 5: Comparative Analysis of Existing and New Systems 

 

The existing system developed by Mangalapalli et al. 

(2024) and the new system both utilize ensemble 

machine learning to enhance the accuracy of Type 2 

diabetes detection. The existing system combined 

SVM and Decision Tree (DT) classifiers. While DTs 

are simple and interpretable, they are prone to 

overfitting and limited robustness when compared to 

more advanced ensemble methods. The  new system 

however, utilizes SVM and Random Forest (RF). 

Unlike a single decision tree, RF is itself an ensemble 

that reduces variance, improves generalization, and 

enhances prediction stability. This makes the hybrid 

SVM+RF model inherently more powerful. Also, the 

new system introduces a soft voting classifier, which 

combines the probabilistic outputs of SVM and RF. 

This strategy enhances robustness by accounting for 

model confidence, reducing variance, and improving 

prediction accuracy for T2DM. 

 

VIII. CONCLUSION 

 

Performances demonstrates that the new system 

offers a significant advancement in Type 2 diabetes 

prediction. By replacing the weaker Decision Tree 

with the more robust Random Forest, integrating 

Support Vector Machine through a soft voting 

mechanism, and applying SMOTE for balanced 

training, the proposed model achieves superior 

performance across all evaluation metrics. The 

predictive model's performance was evaluated using 

key metrics, including  98% of accuracy, 97% of  

precision , 99% of recall , and 98% of F1-score. In 

contrast, most existing 2024–2025 system though 

strong in experimental accuracy either rely on less 

stable individual model, limited ensemble strategies, 

or short of real-world deployment readiness. By 

integrating EHRs, the system is capable and scalable 

in handling large datasets, making it suitable for 

widespread adoption. 

 

IX. FUTURE SCOPE 

 

The systems performance has been validated in 

various real-world conditions, yet continued iteration 

is required to optimize its performance and address 

emerging challenges. One of the primary hurdles is 

handling complex and high dimensional data is using 

feature selection in identifying most relevant features 

for modelling and using ensemble methods to 

improve performance. The system’s prediction 

capabilities can be impacted, and ongoing research 

will focus on improving the accuracy of prediction in 

multimodal approaches. 
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